Strategic financial performance evaluation has been more important in a highly competitive environment. The main aim of this study is to evaluate the Turkish industrial companies traded on Istanbul Stock Exchange 30 (ISE-30) with respect to seven strategic financial performance measures by using Fuzzy Analytic Hierarchy Process (FAHP) and VIKOR (VI_ sekriterijumsko KOmpromisno Rangiranje) method which are known as Multi Criteria Decision Making (MCDM) methods.
INTRODUCTION
It has been seen many changes regarding how businesses have been conducted in the growing global economy in the last decade. In order to compete in the market and maintain the supports of customers and stakeholders, companies have implemented strategic initiatives to guide, measure, and maintain exceptional performance (Smith, 2006) . In the financial sector, especially in recent years; measuring the financial performance of companies has become more important. Because value-based measures have become a common tool for evaluation of corporate strategies, projects and strategic decisions from the perspective of shareholder value maximization (Oxelhelm and Wihlborg, 2002) . The underlying cause of this situation is the increase of priorities of shareholders' expectations. For those reasons, classical measurement methods (accounting-based measures) generally depend on corporate performance has lost their validity. Instead of the classical methods, value-based measurement methods based on shareholders' expectations have been developed. So, firms have become focused more on value creation. In this environment, new mechanisms for measuring value have been developed, which do not depend too heavily on market movements and do not require a lot of estimations.
In the literature, some of the studies on the value-based performance measures are given here. The first empirical study analysis regarding the asso-
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Ali BAYRAKDAROĞLU 1 , Neşe YALÇIN ciation between EVA and MVA was proposed by Stewart (1991) . Lehn and Makhija (1996) used MVA as a signal for strategic change in their studies. Yook and McCabe (2001) investigated the effectiveness of MVA as an investment tool by examining its relationships with other commonly used measures. EVA and MVA are recommended by some researchers as measures for the development of companies' strategies. Boston Consulting Group and HOLT value associates suggested that CFROI is a useful strategic measure of the return that a firm earns on its invested capital (Makelainen, 1998) . Damadoran (1998) compared the EVA and CFROI performance measures. Eventually, it has been suggested that this two performance measures are different from accounting measures. Obrycki and Resendes (2000) investigated the link between EVA and CFROI. Another measure is CVA which is a very similar to EVA concept. Hejazi and Oskouei (2007) suggested that both CVA and Price/ Earnings ratios had an explanatory power for each other. Three new performance measures, EVA, CFROI and CVA are analysed and evaluated to examine any association of them to stock returns by Clinton and Chen (1998) .
Performance evaluation is regarded as a MCDM problem, which selects an option from a set of alternatives characterized in terms of their attributes. Several studies on performance evaluation focus on ranking of the units according to their performance measures included in their comparison environments. Feng and Wang (2000) constructed a performance evaluation process for airlines with some financial ratios. They used the grey relation analysis to select the representative indicators and used the TOPSIS method for outranking Taiwan's five major airlines. Yurdakul and İç (2003) used the TOPSIS method for the financial performance evaluation of the companies that operates in the Turkish automotive industry. Wang (2008) applied a fuzzy MCDM method to evaluate financial performance of the domestic airlines in Taiwan. And then, he utilized grey relation analysis to cluster financial ratios and found representative indicators. Yalçın Seçme, Bayrakdaroğlu and Kahraman (2009) proposed a fuzzy performance evaluation model with both financial and non-financial performance indicators for the commercial banks in the Turkish Banking Sector by using FAHP and TOPSIS methods together. Ertuğrul and Karakaşoğlu (2009) developed a fuzzy model to evaluate the financial performance of Turkish cement firms by using FAHP and TOPSIS methods together. Yalcin, Bayrakdaroglu and Kahraman (2012) have proposed a new financial performance evaluation approach to rank the firms of each sector in the Turkish manufacturing industry by using MCDM methods. In their proposed approach, both accounting-based financial performance measures (traditional financial ratios) and value-based financial performance measures are used for financial performance evaluation model.
In this study, Turkish industrial companies in ISE-30 are evaluated with respect to seven strategic financial performance measures by using FAHP and VIKOR method together. For this purpose, firstly we introduced the measures used in the performance evaluation. Secondly, data set and fuzzy sets and systems are explained shortly. In addition, the VIKOR method is given in the following part). Then, the empirical study and results obtained from the analyses are given. At the last section, the conclusion of the study and also suggestions for further research are given.
STRATEGIC FINANCIAL PERFORMANCE MEASURES
In this study, seven strategic financial performance measures are used to rank the companies traded on ISE-30. These performance measures are briefly explained in the following.
The concept of EVA is a measure of economic profit and was popularized and originally trade marked by Stern Stewart Consulting Company in the 1980's. Stewart (1991) defines EVA as the difference between the net operating profit before interest, but after tax and a capital charge based on the weighted average cost of capital (WACC) multiplied by the invested capital. And also, EVA is described as after tax operating profits less the cost of the capital employed to produce those profits (Lehn and Makhija 1997) . EVA can be expressed in more general terms as follows (Kramer and Pushner, 1997 and Stewart, 1991) ; EVA = NOPAT-cost of capital. NOPAT; Net Operating Profits after Taxes. This is Operating Profits less taxes but before financing costs. NOPAT is the residual income and it is generated from the capital invested. Cost of Capital; this is the charge for using capital. It includes a charge for the equity capital based on a cash equivalent equity multiply cost of equity rate.
REVA is an extension of the EVA methodology, providing an analytical framework for evaluating company performance in the context of shareholder value creation. REVA are both slightly modified versions of basic EVA. Bacidore et al. (1997) developed REVA by arguing that assessing the capital charge on the market value of the firm rather than on the economic book value of its assets. REVA is described with the consideration of the market value of the firm in the beginning of period instead of book value. EVA is also estimated as: NOPAT -(WACC -IC), where IC (Invested Capital) represents the total economic book value of the firm's assets. Bacidore et al. (1997) argued that estimating IC as the economic book value of assets is not desirable because the capital charge for the firm is based on its market-based WACC, not book-based. Namely, REVA considers the market-value of a firm. Accordingly, it is proposed to estimate EVA by using the market value of the firm's assets instead. They called this new type of EVA, as REVA; NOPATMarket Value x Cost of Capital. This study examines REVA as one of main strategic performance measures for firms. REVA considers the market-value (strategy is incorporated) of a firm (Lee and Kim, 2009) . Damodaran (2002) suggests that using E-EVA criteria instead of EVA as a strategic financial performance criteria. E-EVA, equity and cost of equity items having been adjusted in a different way from the traditional EVA. E-EVA can be estimated as follows (Ercan vd., 2006) ; E-EVA = NOPLAT-Cost of Equity. NOPLAT; Net Operating Profit Less Adjusted Taxes. This is Operating Profits less adjusted taxes before financing costs. Cost of Equity; this is the charge for use of equity. It includes a charge for the invested adjusted equity multiply cost of equity rate.
Popularized by Stern Stewart and companies during the 1980s, EVA is widely accepted as a strategic measure of corporate performance. And also, EVA is being increasingly used both as a valuation and incentive tool. EVA is however often criticized as a wrong measure of company performance. It is often argued that the market forms expectations on the market value of the company and not on the book value of the company. Besides, the expectations formed by the market consist of both periodic cash flow and capital gains. EVA does not seem to capture the effect of either of these components of expected return. And finally, it is argued that EVA is an accounting based performance measure and hence does not accurately capture the exact performance of the companies. However, Mohanty (2003) suggested True Value Added. TVA can be calculated as; TVA = Free Cash Flow + Capital Gains -(Market Value x (1 + WACC)). He has suggested that more accurate performance' values are given by TVA measure.
MVA is also one other strategic performance measure. MVA derived from the EVA performance measure is a present value of all projected EVAs of a company in the future. And at the same time, MVA presents the extent to which a company has added value to its capital, funded from shareholders and lenders (Milunovich and Tsuie, 1996) . Evans (1999) defines MVA as the difference between the capital that has been invested and the market value of the capital. MVA is the assessment within the market on what the net present value is for all investments made by the company. MVA is expressed as fallows; MVA = Market Value -Capital. Thus, the market value of a firm is the sum total of MVA and capital employed during the period (Akalu and Turner, 2002) .
CFROI is the product of Boston Consulting Group (BCG) and Holt Value Associates. From the traditional return on investment, a link is created to the cash flow of a company (Madden, 1998) . It is the long term internal rate of return known almost as common IRR. CFROI is determined by converting profitability data into gross cash flow and using real gross assets as an implied investment. The CFROI calculation requires four major inputs: the life of the assets, the amount of total assets, and the periodic cash flows assumed over the life of those assets and the release of nondepreciating assets in the final period of the life of the assets (Madden, 1999; Young and O. Byrne, 2001 ). This calculation form is called multi-period approach. The other calculation way is single-period approach. CFROI can be converted to a simpler single-period ratio. With this approach, we calculate CFROI as follows (Young & O'Byrne, 2001) ; CFROI = (Gross Cash Flow -Economic Depreciation) / Gross Investment. Economic depreciation is the annual investment that must be made and gives the company's opportunity cost of funds in order to accumulate a sum equal to the original cost of the depreciable assets at the end of the asset's life. In this sense, assuming an assets life of t years, economic depreciation is computed as follows: [WACC/(1+WACC)t-1]xDepreciating Assets (Martin & Petty, 2000) .
The CFROI is clearly the major measure used by BCG when measuring firm performance and valuing a company. However, BCG has also developed as a measure of economic profit and called CVA. BCG's claim is an improvement over EVA because CVA is based on cash flows, not earnings. Namely, CVA is very similar to EVA except that it includes only cash items (Martin and Petty, 2000) . CVA is measured differently in two ways; direct calculation and indirect calculation that are given respectively. CVA=(Gross Cash Flow-Economic Depreciation)-Capital Charge and CVA=(CFROI-Cost of Capital) x Gross Investment (Hejazi and Oskouei, 2007) . In this research process, it has been used of financial statements for 12 months of these companies which have passed from independent auditing and released to public for the period 1998-2011. These financial statements have been acquired from official web site of ISE. The performance measure' values of these companies are calculated by using released financial statements for the related period.
DATA SET AND METHODOLOGY
The aim of the MCDM is to obtain the optimum choice that has the highest degree of satisfaction for all of the relevant attributes (Yang, Chen & Hung, 2007) . In the analyses, FAHP known to be as the MCDM method is used for determining the weights of the strategic performance measures. Since exact data is inadequate for modelling real-life situations and also human judgments and preferences are often ambiguous and cannot be estimated with exact numerical values under many conditions, FAHP, a fuzzy extension of AHP, is used for obtaining the criteria weights. The fuzzy set theory first introduced by Zadeh (1965) is appropriate for dealing with uncertainty and imprecision associated with information. This theory is a valuable tool to provide measuring the ambiguity of concepts that are associated with human beings' subjective judgments that are often vague. One of the easier ways to clarify these subjective judgments is using linguistic variables. The concept of a linguistic variable is very useful in dealing with situations, which are too complex or not well defined to be reasonably described in conventional quantitative expressions (Zimmermann, 1991) . In this study, the weights of the financial performance measures are obtained by using Chang's (1992 Chang's ( , 1996 
where l m u ≤ ≤ and l, m, and u describe the smallest possible value, the most promising value, and the largest possible value of a fuzzy event, respectively. To evaluate the importance of the strategic performance measures, it is assumed that the expert group (decision makers) utilize the linguistic weighting set W={ALI; VSLI; SLI; WLI; EI; WMI; SMI; VSMI; AMI}, where ALI: absolutely less important, VSLI: very strongly less important, SLI: strongly less important, WLI: weakly less important, EI: equally important, WMI: weakly more important, SMI: strongly more important, VSMI: very strongly more important, AMI: absolutely more important.
VIKOR method known to be as a compromise ranking method introduces an applicable technique to implement within the MCDM approaches (Opricovic, 1998 ). This method is based on an aggregating function representing closeness to the reference point(s). In this study, VIKOR is used to rank the industrial companies in the ISE-30 considering the seven strategic financial performance measures for the period 1998-2011. This method introduces different forms of aggregating function (Lp-metric) for ranking. The VIKOR method introduces Q j as a function of L 1 and L ∞ and uses linear normalization to eliminate the units of criterion functions. In this method, the various J alternatives are denoted as 1 2, ,
, J a a a  . For an alternative a j , the multiple attribute merit for compromise ranking was developed from the Lpmetric used in the compromise programming method (Zeleny, 1982) .
L (as S j in E q . (4)) and ,i L ∞ (as R j in E q . (5)) are used to formulate the ranking measures. The solution obtained by min j S j is with a maximum group utility (''majority'' rule), and the solution obtained by minjRj is with a minimum individual regret of the ''opponent'' . The main steps of the VIKOR method are described as follows:
Step 1: Determine the best Step 2: Compute the values S j and R j ; j=1,2,...,J , by the relations
where i w are the weights of criteria, expressing their relative importance.
Step 3: Compute the values Q j , j=1,2,...,J , by the relation
where, v is introduced as weight of the strategy of ''the majority of criteria'' (or ''the maximum group utility'') and usually v = 0,5.
Step 4: Rank the alternatives, sorting by the values S, R and Q, in decreasing order. The results are three ranking lists.
Step 5: Propose as a compromise solution, for given criteria weights, the alternative ( a′ ), which is the best ranked by the measure Q if the following two conditions are satisfied: C2. ''Acceptable stability in decision making'': Alternative a′ must also be the best ranked by S or/ and R. This compromise solution is stable within a decision making process, which could be: ''voting by majority rule'' (when v>0.5 is needed), or ''by consensus'' v ≈ 0.5, or ''with veto'' (v<0.5). Here, v is the weight of the decision making strategy ''the majority of criteria'' (or ''the maximum group utility''). If one of the conditions is not satisfied, then the set of compromise solutions is proposed, which consists of: Alternatives a′ and a′′ if only the conditions C2 are not satisfied. Alternatives 
, the positions of these alternatives are "in closeness".
EMPIRICAL RESULTS
In this section of the study, analyses are realized regarding to 17 industrial companies. Firstly by analysing summary statistics regarding to these companies, general structures of EVA, REVA, TVA, E-EVA, MVA, CFROI and CVA values have been revealed for the related companies. Later, the performance values of the companies for each measure have been interpreted and the companies are ranked with respect to both each year's value of the strategic financial performance measures and the average values of these measures for the period 1998-2011. When analysing EVA and REVA values all together, VESTL still has the same success. In the period analysis, the average REVA value of companies has been found as -304.241.000 TL. There have been ten companies whose value under this value in the related period. While looking at the TVA values, KCHOL is the only positive value (the best value), but the other companies' values are negative. As to E-EVA value, TCELL have the highest value with a value of -6.915.000 TL. E-EVA values of companies within the context of analysis are all negative. On the other hand, the three companies TUPRS, HURGZ and ULKER have the highest MVA value, but the VESTL and EREGL have the lowest MVA value. But however, DYHOL, DOHOL and SAHOL have a positive but the lowest MVA value. As DYHOL creates the highest value in terms of CVA, PTOFS has the highest value from the point of view of CFROI. While the highest CFROI value is %36.8, the lowest value is %0.4. The relative superiority of DYHOL is still valid from the point of CVA value. While DYHOL and SAHOL have the highest CVA value, EREGL, PETKM and TUPRS have the lowest CVA values. As a real performance measures of companies when analysing value-based measures which are strategic performance indicators in respect to whether or not they create value for shareholders, it can be seen that none of the companies can create positive value. In a word, all companies which are analysed in ISE 30 could not be successful in respect of creating shareholder value. At this point, general structure according to strategic financial performance measures of industrial companies has been produced by taking into account the averages. Generally, we can say that companies within the context of analysis are unsuccessful in terms of performance or at least they have not positive values. Table 2 shows the average values of seven strategic financial performance measures of each year for the period 1998-2011. As seen in Table 2 , while the highest performance is in the year of 1998, the lowest performance is 2003 year with respect to EVA. Similarly, relative superiority of 1998 still has the same success. In this sense, while the worst performance in REVA has experienced in 1999, the worst performance in TVA has also experienced in 2007. While the most successful year in terms of E-EVA is 1998, for MVA is 1999. This is followed by the years 1998, 2000 and 2005. The best values observed in 1998 in terms of CFROI and CVA. CVA is not positive at any time in the related period.
For all each year, S j , R j and Q j values are computed by selecting v = 0.5 (consensus) and thus the compromise solutions are determined by using the VIKOR method. Table 3 is given as an example to show the ranking of the companies for the year 1998. As seen in Table 3 the best ranked company for the year 1998 is PETKM. This company is proposed as a compromise solution because the two conditions (C1 and C2) are satisfied. Given these results, PETKM has an acceptable advantage; in other words [2] [1]
0.1572 0.0625 Table- 3, it can be observed that the ratings of PETKM and PTOFS are not very close to each other). And, it is observed that PETKM is stable within the decision-making process; in other words it is also the best ranked in S j and R j . As a conclusion, the alternative PETKM is proposed as a compromise solution because the two conditions are satisfied.
In the following, obtained ranking results of the companies for each year from 1999 to 2011 are summarized.
For the year 1999, the best ranked company is VESTL. Given these results, VESTL does not have an acceptable advantage; in other words . On the other hand, we observe that VESTL is stable within the decision-making process; in other words it is also the best ranked in S j . Because C1 is not satisfied only, VESTL, TCELL, DYHOL, ULKER, SAHOL, KCHOL, MIGRS, DOHOL, HURGZ, THYAO companies are proposed as a set of compromise solution. This is the result of 
For the year 2000, the best ranked company is TCELL. Given these results, TCELL does not have an acceptable advantage; in other words [2] [1]
0.0014 0.0625
On the other hand, we observe that TCELL is stable within the decision-making process; in other words it is also the best ranked in S j . Because C1 is not satisfied only, TCELL, DYHOL, ULKER, SAHOL, KCHOL, DOHOL, MIGRS, VESTL, THYAO companies are proposed as a set of compromise solution. This is the result of For the year 2001, the best ranked company is VESTL. Given these results, VESTL does not have an acceptable advantage; in other words [2] [1]
0.0347 0.0625
On the other hand, we observe that VESTL is stable within the decision-making process; in other words it is also the best ranked in S j . Because C1 is not satisfied only, VESTL, KCHOL, TCELL, SAHOL, THYAO, DOHOL, DYHOL, ULKER, MIGRS companies are proposed as a set of compromise solution. This is the result of For the year 2002, the best ranked company is DYHOL. Given these results, DYHOL does not have an acceptable advantage; in other words [2] [1]
0.0085 0.0625
On the other hand, we observe that VESTL is stable within the decision-making process; in other words it is also the best ranked in S j. Because C1 is not satisfied only, 
For the year 2003, the best ranked company is TCELL. Given these results, TCELL does not have an acceptable advantage; in other words [2] [1]
0.0004 0.0625
On the other hand, we observe that TCELL is stable within the decision-making process; in other words it is also the best ranked in R j . Because C1 is not satisfied only, TCELL, DYHOL, SAHOL, DOHOL, MIGRS, THYAO companies are proposed as a set of compromise solution. This is the result of two inequities 
For the year 2004, the best ranked company is VESTL. Given these results, VESTL does not have an acceptable advantage; in other words [2] [1]
0.0337 0.0625
On the other hand, we observe that VESTL is stable within the decisionmaking process; in other words it is also the best ranked in S j . Because C1 is not satisfied only, VESTL and DOHOL companies are proposed as a set of compromise solution. This is the result of one inequity: [3] [1]
0.0679 0.0625
For the year 2005, the best ranked company is TCELL. Given these results, TCELL does not have an acceptable advantage; in other words [2] [1]
0.0032 0.0625
On the other hand, we observe that TCELL is stable within the decision-making process; in other words it is also the best ranked in Rj. Because C1 is not satisfied only, TCELL, DYHOL, SAHOL, DOHOL, MIGRS, THYAO, ULKER, SISE companies are proposed as a set of compromise solution. This is the result of two inequities 
For the year 2006, the best ranked company is VESTL. This company is proposed as a compromise solution because the two conditions (C1 and C2) are satisfied. Given these results, VESTL has an acceptable advantage; in other words [2] [1]
0.0822 0.0625
And, it is observed that VESTL is stable within the decision-making process; in other words it is also the best ranked in S j and R j . As a conclusion, VESTL is proposed as a compromise solution because the two conditions are satisfied.
For the year 2007, the best ranked company is DOHOL. Given these results, DOHOL does not have an acceptable advantage; in other words [2] [1]
0.0038 0.0625
On the other hand, we observe that DOHOL is stable within the decision-making process; in other words it is also the best ranked in S j . Because C1 is not satisfied only, DOHOL, ULKER, SAHOL, DYHOL, TCELL, KCHOL, MIGRS, THYAO companies are proposed as a set of compromise solution. This is the result of two inequities: 
For the year 2009, the best ranked company is DOHOL. Given these results, DOHOL does not have an acceptable advantage; in other words [2] [1]
0.0189 0.0625
On the other hand, we observe that DOHOL is not stable within the decision-making process; in other words it is not the best ranked in S j or/and R j . Because both C1 and C2 are not satisfied together, it cannot be proposed a set of compromise solution.
For the year 2010, the best ranked company is DOHOL. Given these results, DOHOL does not have an acceptable advantage; in other words [2] [1] 0.0067 0.0625
On the other hand, we observe that DOHOL is stable within the decision-making process; in other words it is also the best ranked in S j . Because C1 is not satisfied only, DOHOL, ULKER, DYHOL, SAHOL, TCELL, TUPRS, MIGRS, KCHOL, THYAO companies are proposed as a set of compromise solution. This is the result of For the year 2011, the best ranked company is DOHOL. Given these results, DOHOL does not have an acceptable advantage; in other words [2] [1]
On the other hand, we observe that DOHOL is stable within the decision-making process; in other words it is also the best ranked in S j . Because C1 is not satisfied only, DO In the end, obtained ranking result of the companies with respect to the average values of the strategic performance measures for the years 1998-2011 is given in Table 4 .
As seen in 
CONCLUSION
Globalizing economy, competitive conditions and changes in the economy have brought out new approaches and methods searching in terms of evaluating performance of companies. At this point, value-based management concept has been started to adopt and value-based performance measures are developed in order companies to display an efficient risk-capital management and provide a systematic cash flow. In this study, seven strategic financial performance measures are used to evaluate the performance of the companies for the period 1998 to 2011 with the VIKOR method. In this method, the weights of the measures are obtained by using FAHP. In the related time period of the study, the best ranked company and the compromise solutions are given according to the v = 0.5 (consensus) for both each year and overall years. In addition to the measures used in this study, other strategic financial performance measures such as net value added (NAV), Wealth Added Index (WAI), Shareholder Value Added (SVA) etc. and also strategic non-financial performance measures can be taken into account in future studies. Furthermore, alternative MCDM methods such as ELECTRE; PROMETHEE and ORESTE etc. can be used for performance evaluation in further studies.
